Genetic factors in individual responses to environmental exposures.
Individual susceptibility to lung cancer due to occupational and environmental exposures to carcinogenic agents has been shown to be modulated by host-specific factors. The underlying principle of these factors is the differences that confer sensitivity or resistance to the disease. Since the majority of chemical carcinogens are not capable of causing hazardous effects per se, the metabolism of these compounds is a crucial part of the initial host response to the environmental exposure. Disturbances in the balance between activation and detoxification may thus explain the individual variations in responses to exposures to carcinogens. Many of the metabolic enzymes have recently been shown to express genetic polymorphisms in the population, and an association has been found between cigarette smoke-induced lung cancer and CYP1A1, CYP2D6, and GSTM1 genes. In addition, GSTM1 and NAT2 polymorphisms have been associated with susceptibility to bladder cancer. Since substantial ethnic differences exist in the distribution of altered and normal alleles, and findings in one ethnic group are not necessarily applicable to others, these biomarkers are still in the validation stage. However, as more information emerges on the specific features that lead to enhanced susceptibility they can undoubtedly be used to determine risks of environmental exposures to susceptible individuals and populations.